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FOREWORD This Indian Standard (Part 3) was adopted by the Bureau of Indian Standards, after the draft finalized by the Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee had been approved by the Mechanical Engineering Division Council. Amusement parks in India are becoming quite common and people visit these parks quite often. In order to ensure their safety in amusement parks or while enjoying the rides, an attempt has been made to stipulate safety in the form of a National Code. It is hoped that organizers of amusement parks, manufacturers of rides would make use of these codes to ensure overall safety of human beings and equipment at such places. The code of recommended practice for amusement rides safety is being brought out in six parts. This standard covers the requirements which needs to be considered during design, manufacture and erection of amusement rides. Other parts in this series are as follows: (Part 1) (Part 2) (Part 4) (Part 5) (Part 6) General information Safety requirements Selection, training and supervision of operators Operation and maintenance Performance tests rides procedures

In preparation of this standard, assistance has been taken from ASTM standards available on amusement or devices. Considerable assistance has also been derived from the following Indian Standards: 1S7155 (Part 1) :1986 (Part 2) :1986 (Part 6) :1990 (Part 7): 1990 Code of recommended General information General safety requirements Selection, training and supervision Inspection and maintenance of operators practice on conveyor safety:
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Indian Standard

CODE OF RECOMMENDED PRACTICE FOR AMUSEMENT RIDES SAFETY
PART 3 DESIGN, 1 SCOPE 1.1 This standard (Part 3) covers information, parameters, requirements and procedures for the design, manufacture and erection of amusement Tide and devices. 1.2 This standard does not contain rules to cover all the details of design, construction or erection of ride or device. Where complete details are not given, it is the intention that the designer, manufacturer, subject to approval of the user and the inspecting authority shall follow such details of design, construction and erection which will be safe for user and riders. 1.3 Nothing in this standard is intended to contravene the provision of any of the existing Government regulation. It is the responsibility of the user of this code to establish appropriate safety and health practices and comply with regulatory and statutory requirements prior to use of the ride or device for carrying passenger for amusement. 2 REFERENCES The following standards contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below: IS NO. Title 732:1989 1891 Code of practice for wiring installations (third revision) Conveyor and elevator textile belting -- Specification purpose belting ~ourth MANUFACTURE AND ERECTlON Title Dimensions revision) of worm gearing (fht IS No. 3734:1983 5037:1969

Specification for basic rack and modules of straight bevel gears for general engineering and heavy engineering Sizes for bores and port threads for pneumatic fluid power cylinders -- Recommendations (/7rst revision) Pneumatic fluid power -- Single rod cylinders, 1000 kPa (10 bar) series with detachable mountings, bores from 32 mm to 320 mm -- Mounting dimensions (/h revision) Pneumatic fluid power -- Single rod cylinders, 1 000 kPa (10 bar) series -- Bores from 8 mm to 25 mm -- Mounting dimensions Guide for application and installation of pneumatic fluid power systems Pneumatic fluid power -- Single rod cylinders 1 000 kPa (10 bar) series with integral mountings, bores from 32 mm to 250 mm -- Mounting dimensions (first revision) Pneumatic fluid power -- Cylinders 1000 kpa (10 bar) series Rod end spherical eyes -- Mounting dimensions (/irsf revision) Pneumatic fluid power -- Cylinders 1000 kPa (10 bar) series -- Rod end clevis -- Mounting dimensions (first revision)

8526:1994

10143:1995

12723:1988

12725:1988 12738:1995

13086:1999

~3087 .1999

(Part 1): 1994 General revision) (Part 3): 1988 oi]

(Part 2): 1993 Heat resistant belting (fhird revision)
r&Stant

belting (second revision) belting for surface

15475 (Part 1) : Code of recommended practice for 2004 amusement rides safety: Part 1 General information 3 TE~~O~O~~ 3.1 For the purpose of this standard, the following definitions, in addition to those given in IS 15475 (Part 1) shall apply. 3.1.1 Inspector -- A person who, through education, experience and training is able to properl y evaluate an 1

(Part 4): 1978 Hygienic belting (/h-st revision) (Part 5): 1993 Fire resistant application 2535:1978

Basic rack and modules of cylindrical gears for general engineering and heavy engineering (second revision)

IS "15475 (Part 3): 2004 amusement conformance ride or device to determine with related codes/specifications. its 4.1.2.7 Resistance due to friction and travel if they influence

authorized 3.1.2 Inspecting Authority -- Duly representative of the purchaser or any other competent authority recognized by the statutory regulations to inspect the amusement ride or device and determine its acceptability or otherwise on the basis of appropriate Indian Standards or accepted safety requirements. 3.1.3 Statutory Requirements The measures that must be taken to comply with any Governmental codes, regulations, ordinances or rules that are applicable to amusement ride, amusement device or joy park, 4 `DESIGN 4.1 Design Parameters 4.1.1 Passenger weights may be

Frictional resistances be considered the sizes related with travel. 4.1.2.8 Failure of safety devices

Additional load due to failure of safety devices provided to limit the useful load may be taken into consideration. 4.1.2.9 Forces of ride

Belt tensions, chain tensions, etc. shall be taken into consideration for the calculation as far as they have an effect on the structure. 4.1.2.10 Wind load on non-operating element

Wind speed and aerodynamic pressures with reference to the above ground height of the structural element. 4.1.2.11 Bujler eflects

For design purposes weight of passengers considered as follows: Adult 12 year child

Reaction of the structure to collision with buffers at higher speeds. 4.1.2.12 Locking of traveling devices

= 75 kg or 5.4 kg125 mm of hip width at the seat = 40 kg or 4.1 kg/25 mm of hip width at the seat (Height 140 cm for adult ride)

Rail mounted equipment may be blocked by derailment or rail fracture. Maximum drive effect may be taken into consideration. 4.1.2.13 Loads due to earthquakes may be considered in

4.1.2 Metal structures For design of metal structures, the various loads and stresses that can occur during operation of ride shall be considered but not limited to the following. 4.1.2.1 Deadload Effects due to earthquakes calculation as special load. 4.1.2.14 Erection loads

Load forces of all fixed and movable construction parts, always present in operation of the mechanical and electrical plants as well of the support structures. 4.1.2.2 Passenger load

In certain cases, it may be necessary to check some structural parts under dead loads in particular mandatory situations. 4.1.2.15 Forces on passengers due to action of the ride based on designing. 4.2 Design of Structural Analysis 4.2.1 General Parts for General Stress

Load of passengers and devices (seat and support) depending on the capacity of ride and direction of travel. 4.1.2.3 Permanent dynamic effects

Dynamic effect of falling load at transfer points and rotating parts of the ride. 4.1.2.4 Load due to inclination of working level and

The stresses arising in the structural parts shall be determined and checks shall be made to ensure adequate safety margin exists with respect to the following: a) b) Straining beyond the yield point or the permissible stress, Straining beyond the permissible crippling or buckling stress, and Exceeding the permissible fatigue strength.

Loads due to inclination machines/passengers. 4.1.2.5 Wind load

Aerodynamic pressure depending conditions and wind speed. 4.1.2.6 `Temperature

on the local

c)

Temperature effect may be considered when materials with very different expansion coefficients are used within the same component. 2

materials 4.2.1.1 Conventional strength of calculation procedures shall be used to calculate the strength and suitable material shall be selected on the basis of their characteristic values. Allowable loads or stresses shall be reduced as deemed adequate by the

IS 15475 (Part 3): 2004 allow for special designer/manufacturer to combinations of conditions which may include but are not limited to stress concentrations, shocks, dynamics, load cycles, degree of risk and environment. 4.2.2 Design of Joints 4.2.2.1 Welded joints 5.3.3 A procedure shall be in effect so that material in stock can be properly identified for use as and when required in future. 5.4 Inspection Procedure A procedure shall be in effect so that stage inspections are made on manufactured parts and subassemblies, for conformance with recommended engineering specifications prior to use in the next stage of construction. 5.5 Welding Welded construction of the ride or device is subjected to the following general conditions. 5.5.1 All details of design and construction shall generally conform to the provisions of the relevant Code. 5.5.2 The welders shall be qualified for the type of welding concerned in conformity with the welders performance qualification. grip 5.5.3 The manufacturer of ride or device shall be responsible for all the weldlng work done. 5.5.4 The manufacturer shall conduct the tests required to qualify the welding procedure employed and to assess the performance of the welders who apply the recommended welding procedure. 5.5.5 The manufacturer shall maintain a record of the results obtained in welding procedure qualification tests. These records giving an accurate description of all the particulars of the materials and procedure shall be certified by him and shall be accessible to the inspecting authority who should be permitted to witness the tests if he so desires. 5.5.6 The materials shall conform to the requirements of appropriate Indian Standards or shall be any other approved material. For guidance a list of Indian Standards on welding materials procedures and tests is given in Annex A. 5.6 Bolted and Rivets .Joints All threaded fasteners and rivets used on an amusement ride or device in connecting components and parts shall meet the specified requirements of appropriate Indian Standards for -each application in the system, and grade shall be identified where appropriate. Lock nuts may be used in order-to prevent loosening of bolts during dynamic loading. IS 15475 (Part 1) may be referred for bolts, nuts, rivets and fasteners. 5.7 Forgings and Casting Forgings and castings used in ride systems shall meet the recommendations of appropriate Indian Standards for each application in the system, and grade/type shall

In case of combined stresses in one plane a comparative value shall be established for all types of welds and compared with allowable stresses. The weld joint shall have at least the tensile strength and yield point of the steel of the welded structural members. 4.2.2.2 Bolted joints

Holes for bolted and riveted joints shall be drilled and reamed. Tolerance in the hole shall be as per recommended engineering practices. 4.2.2.3 Rivets

The rivets shall not be subjected to tensile load. 4.2.2.4 Joints using high strength friction (HSFG) bolts with controlled tightening

These types of bolted joints are especially recommended for the joining of members subjected to dynamic loads and offers guarantee against loosening. 5 MANUFACTURING QUALITY CONTROL 5.1 Approval of Design Before commencing manufacture, the manufacturer, if so desired shall submit for approval by the statutory authority a fully dimensioned drawing with all the relevant information including calculation of loads and stresses. 5.2 Drawing ControlProcedure A procedure shall be in effect so that appropriate manufacturing drawings, their engineering machine design calculation and related documents are arranged in proper manner and utilized for each project. 5.3 Material and Component Control Procedure PROCEDURE AND

A procedure shall be in effect so that materials, process and components, including raw materials, are in accordance with the recommended engineering specifications. 5.3.1 This procedure shall provide the purchase department/section with all the information required to order appropriate/specified material. 5.3.2 A receiving procedure shall be in effect so that incoming material and components are checked against the desired specifications and non-conforming components shaIl be identified and disposed off to avoid accidental use.
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IS 15475 (Part 3) :2004 be identified IS 15475 (Part 1) `General information' may be referred for forgings and castings. 5.8 Chain and Wire Rope Chain and wire rope used in ride systems shall comply with the specified requirements of appropriate Indian Standards. IS 15475 (Part 1) may be referred considering existing industrial rating, load conditions, dynamics and potential fatigue involved. 5.9 Gears Gear, rack and pinions used in ride systems shall comply with the specified requirements of appropriate Indian Standards. For guidance IS 2535, IS 3734 and IS 5037 maybe referred. 5.10 Conveyor and Elevator Belts Conveyor and elevatorbelts used in ride systems shall comply with the specified requirements of appropriate Indian Standards. For guidance IS 1891 (Part 1), IS 1891 (Part 2), IS 1891 (Part 3), IS 1891 (Part 4) and IS 1891 (Part 5) may be referred. 5.11 Air Supported Structures 5.13.2 Hydraulic components used in ride system and device shall be suitable for higher temperature operation and adequate shielding shall be provided to prevent hot fluid from reaching any passenger or observer on or near the ride or device. 5.13.3 Adjustments of control should not require access bet;een, over or in close proximity to mo;ing parts. S.KM Emergency safety device or means shall be provided in the proportional or servo control circuit in order to prevent undesirable motion of ride. 5.12.4 The emergency stop switches shall be manually reset. The resetting of stop switch shall not start the ride. 5.13 Hydraulic Fluid Power Systems 5.13.1 Hydraulic components used in hydraulic fluid power system shall comply with specified requirements of appropriate Indian Standards. For guidance a list of Indian Standards on hydraulic fluid power systems and components is given in Annex C.

Where applicable, air supported structures shall be designed and manufactured with flame resistant materials. 5.11.1 Hold down provisions shall be made for the -structure to allow operation of the device within wind conditions. 5.11.2 -Provisions shall be made to ensure that patrons cannot conceal themselves from the operators view in normal ride position. 5.11.3 Enclosed structures shall have within 30 m of the normal point of egress adequately lighted emergency exits. 5.11,4 Power failure, of an inflation means, shall not increase Ihe risk of injury to anyone on the device. 5.12 Electrical System 5.12.1 Unless otherwise specified, all electrical items such as equipment, appliances, switchgears, control relays, cahJes, conductors and accessories, etc, used in construction, operation, testing and maintenance of amusement ride or amusement device shall comply with the specified requirements of National Electrical Code (Special Publication, -SP30) and relevant Indian Standards were available. A list of such Indian Standards for guidance is given in Annex B. 5.12.2 Electrical wiring shall be according to IS 732.

5.13.5 Filters should be sized to provide a minimum of 800 h of operation under normal working conditions. 5.13.6 Diagnostic pressure test points, when used should be accessibly installed in hydraulic circuits to verify system pressure and also where pressure can be adjusted from-the main system pressure. 5.13.7 Oil Sampling

Sample test points shall be made available close to hydraulic pumps and other key positions for the purpose of checking fluid for contamination. Under full system pressure, safe access to sample testpoints shall be ensured. 5.13.8 Position Limits

Effective provisions shall be made to prevent a linear actuator beyond the desired limits where piston and piston rod diameter are same. 5.13.9 System Failures

Controlling mechanism shall be provided to control the forces acting on the passengers on account of change in velocity or acceleration in the event of hydraulic system failure or malfunctioning. 5.14 Pneumatic Fluid Power Systems 5.14.1 Application and installation of pneumatic fluid power system shall be in accordance with IS 12725. 5.14.2 Sizes for bores and port threads for pneumatic fluidpower cylinders shall be as per recommendations of IS 8526. 4

5.12.3 Emergency stop circuits shall be energized sys(ems which are fail-safe in case of power failure.

IS 15475 (Part 3): 2004 5.14.3 Mounting dimensions of pneumatic fluid power cylinders shall be in accordance with IS 10143, IS 12723, IS 12738, IS 13086 and IS 13087 based on bore size and type of mounting. 5.14.4 Maximum pneumatic exceed the component rating. pressure shall not 6 TESTING AT MANUFACTURERS 6.1 Developmental Designer END

Testing by the Manufacturer/

5.14.5 Pneumatic fluid power accumulators conform to the appropriate Indian Standards. 5.14.6 Pneumatic tubing hose and fittings conform to the appropriate Indian Standards.

shall

shall

5.14.7 Provisions shall be made to cause the system to revert to the appropriate emergency mode in the event of pressure drops below the minimum design pressure in critical applications. 5.14.8 The system shall include the components for lubrication and moisture extraction where deemed ~ppropriate by the designer/manufacturer. 5.15 Brakes 5.15.1 Sufficient braking capacity shall be provided to satisfy the designers recommended operation pal-ameters. 5.15.2 Provision shall be made for block system of braking for those rides or devices where it is necessary to prevent independent passenger carrying units from occupying the same block section of the ride. 5.15.3 Where appropriate critical braking system shall remain energized and activated even when the regular power supply fails. 5.15.4 Operator monitored braking system may be provided which normally activated in the absence of the operator. 5.16 Operator Controls

Test procedures shall be developed by the manufacturer or designer and shall be performed on a prototype of ride or device in order to determine the appropriateness for use of parts/components and appliances. Newly designed and manufacture of ride or device shall be erected as per recommended and accepted engineering practices. Test procedures shall also be developed to determine the appropriateness of entire system of new ride or device. During developmental testing various design and safety parameters shall be verified but shall not be limited to the following. 6.1.1 Maximum Safe.Design 6.1.2 Deflections 6.1.3 Operational Limits and Restart Criteria Due to Environmental Conditions 6.1.4 Pe~ormance for Intended Use 6.1.4.1 speed Test to Verfy Its Appropriateness hads/Forces

(rPm) of circular ride

Speed of circular ride shall be limited to ensure that no medical or other discomfort is occurred to adult or children. 7 PRE-DELIVERY INSPECTION ACCEPTANCE TESTS AND

Operator controls shall be located within easy reach of the operator when the operator is in a position to observe the ride while the ride is in operation. 5.16.1 Operator control system shall be capable to avoid unintentional activation. 5.16.2 Operator control shall be identified in English or Hir Ii language with respect to their function. 5.16.3 u `trol access system shall be incorporated operator control mechanism. 5.17 Machine Guards in

7.1 The manufacturer/designer after conducting various developmental and erection tests shall offer the ride or device for final inspection. User/operator or authorized inspecting authority will carry out inspection and also conduct various tests as specified by the manufacturer/designer. The inspecting authority shall determine the appropriateness of ride or device for its intended use. 7.1.4 Any additional requirements specified regulatory authority shall also verified. by the

7.2 Authorized representative of regulatory or statutory authority may also like to determine the appropriateness of ride or device for carrying passengers for amusement purposes. 7.2.1 All above inspections and acceptance tests shall be recorded and documented for further reference on installation and operation at users/owners site. 8 FENCING 8.1 Provisions shall be made to protect the spectator$ and riders. The fences and gates shall be constructed considering the following minimum requirements.

Suitable machine guards shall be provided to protect employees, operators and guests from hazards associated with but not limited to, belts, chain and pulleys.
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IS 15475 (Part 3) :2004 8.1.1 Height of fences and gates shall beat least 1.1 m above the surface on which spectators and riders stand. 8.1.2 All openings provided shall be able to reject a ball of 100 mm size. 8.1.3 These shall be designed, constructed and erected to inhibit overturning by spectators and riders. 8.1.4 Entrance, exit and loading gates shall open away from the ride or device or shall be equipped with positive latching device. In case of hinged door, clearance of 40 mm shall movements. be maintained in all

8.1.5 The gates if opened during operation of ride or devices shall have sufficient clearance in order to avoid contact or hazard to riders/operator. 8.1.6 The fences and gates shall be able to avoid contact with ride or device and also with riders. 8.1.7 Horizontal members may be used to improve construction or efficiency. However these should be minimized to reduce the ease of climbing.

ANNEX

A

(Clause 5.5.6)
LIST OF INDIAN STANDARD IS No. 814:1991 Title Covered electrodes for manual metal arc-welding of carbon and carbon manganese steel (fiJlh revision) Code of practice for use of metal arc welding for general construction in mild steel (first revision) Training of welders --Code of practice: arc welding (second 5856:1991 ON WELDING Title manual revision) 3613:1974 metal arc welding (third

1S No.

816:1969

Acceptance tests for wire flux combination for submerged arc welding @st revision) Specification for resistance weldingelectrodes spot

4972:1968

817

(Part 1) :1992 Manual revision) 818:1968

(Part 2): 1996 Oxyfuel welding (second revision) Code of practice for safety and health requirements in electric and gas welding and cutting operations @rst revision) Code of practice for resistance spot welding for light assemblies in mild steel Code of practice welds for inspection of 6560:1996 5897:1985

heat resisting Corrosion and chromium nickel steel solid welding rods, bare electrodes @-st revision) Aluminium and aluminium alloy welding rods and wires and magnesium alloy welding rods (@w revision) Copper and copper alloy bare solid welding rods and electrodes Welding rods and bare electrodes for gas shielded arc welding of structural steel ~irst revision) Molybdenum and chromium molybdenum low alloy steel welding rods and bare electrodes for gas shielded arc welding @rst revision)

819:1957

5898:1970 6419:1996

822:1970 1278:1972 1395:1982

Specification for filler rods and wires for gas welding (second revision) Specification for low and medium a!loy steel covered electrodes for

6

IS 15475 (Part 3): 2004

ANNEX
(Clause
LIST OF INDIAN STANDARDS IS/SP No. SP 30:1985 SP31 :1986 2309:1989 Title National electrical code Chart shock on treatment for electrical

B

5.12.1)
ON ELECTRICAL lS/SP No. Lightning Arrestor 3070 (Part 3) : Lightning arrestors for alternating 1993 current systems: Part 3 Metal oxide surge-arrestors without gaps 15086 (Part 1) : Surge arrestors: Part 1 Non-linear gapped 2001 resistor type surged arrestors for~c systems Tools and Equipment 13772:1993 13773:1993 13774:1993 for Live Working SYSTEM Title

Code of practice for protection of building and allied structure against lightning Danger notice plates (first revision) Code of practice revision) for earthing (first

2551:1982 3043:1987 5216 (Part 1) :1982 7689:1989 8061:1976

Recommendations on safety procedures and practices in electr;cai work General (first revision) Guide for the control of undesirable static electricity (@t revision) Code of practice for design, installation and maintenance of service lines upto and including 650V Code of practice for the installation of electric bell and call system Selection and erection of equipment Safety in electrical work Electrical installation in non-industrial building -- Recreational building Public lighting installation Temporary lations outdoor instal-

Hand tools for live working up to 1000 Vacand1500Vdc Sleeves of insulating material forlive working Specification for gloves and mitts of insulating materials for live working Insulating poles (insulating sticks) universal tool attachments and (fittings) for live working Welding Equipment Single operator type arc welding transformers (third revision) dc electric welding generators revision) Electrical revision) welding accessories (third (first

(Part 2) :1982 "Life saving techniques

13961:1994

8884:1978

Electrical 1851:1-997 2635:1997 2641:1989

National Electrical Code (Part 1, Chapter111) National Electrical Code (Part 1, Chapter 120) National Electrical Code (Part 3, Chapter 303) National Electrical Code (Part 5, Chapter 501) National Electrical Code (Part 5, Chapter 502) 9409:1980

4804 (Part 1): 1968 7931

welding equipment: Resistance Part 1 Single phase transformers Automatic and semi-automatic welding equipment with self adjusting arcs (MIG/MAG processes): rectifier power source equip-

Classification of electrical and electronic equipment with regard to protection against electric shock Code of practice for selection, installation and maintenance of transformers:

(Part 1): 1975 dc welding generator power source (Part 2): 1975 Transformer (Part 3): 1975 Welding ment 8804:1993 gun and ancillary

10028

(Part 1) :1985 Selection (Part 2): 1981 Installation (Part 3): 1981 Maintenance 12065:1987 Permissible limits of noise level for rotating electrical machines 9604:1994 9857:1990

Plugs, sockets and terminal amangements and welding cable connectors for manual welding equipment (@t revision) Tungsten-inert gas (TIG) equipment @rst revision) Welding cables (Jlrst revision) welding

-- Specification
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ANNEX C (Clause 5.13.1)
LIST OF INDIAN STANDARDS ON FLUID POWER SYSTEMS HYDRAULIC COMPONENTS [S No. 8383:2000 Title Hydraulic fluid power -- Filter elements -- Verification of fabrication integrity and determination of the first bubble point @-st revision) Evaluation of pressure drop versus flow characteristics of hydraulic filter elements and filters -- Method of test (first revision) Hydraulic fluid power -- Positive displacement pumps, motors and integral transmission -- Determination of steady state performance (jirst revision) Recommendations for mounting surfaces for four-port directional control valves ---Mounting surfaces (first revision) Hydraulic fluid power -- General rules relating to system (jirst revision) Recommendations for mounting dimensions for hydraulic fluid power -- Single rod cylinders 16 Mpa (160 bar) series: IS No. 13053:1991 AND

Title Hydraulic fluid power systems -- Commissioning and maintenance of hydraulic complete system -- Recommendations Hydraulic fluid power -- Single rod cylinders, 160 bar (16 MPa) medium series -- Port dimensions Hydraulic fluid ~wer -- Single rod cylinders, 16 MPa (160 bar) -- Compact series -- Port dimensions Hydraulic fluid power -- Single rod cylinders, 160 bar (16 MPa) medium and 250 bar (25 MPa) series-- for dimensions Mounting accessories Hydraulic fluid power -- Fluid sample containers -- Qualifying and controlling cleaning methods Hydraulic fluid power -- Particulate contamination analysis -- Extraction of fluid samples from lines of an operating system (first revision) Hydraulic fluid power -- Pressure control valves (excluding pressure relief valves), sequence valves, unloading valves, throttle valves and check valves -- Mounting surfaces Hydraulic fluid power -- Pressure relief valves -- Mounting surfaces Method for presenting performance data for hydraulic pumps Proforma for purchase specification for positive-displacement pumps and motors used in oil hydraulic systems

9269:1990

13085:1991

13103:1991

10069:1992

13251:1992

10187:2002

13569:1993

10481:2002

13570:2000

11003

14148:1994

(Part 1) :1984 Medium series with bores from 25 mm to 500 mm (Part 2) :2000 Compact series 11559:1995 Hydraulic fluid power -- Cylinders spherical eyes -- -- Rod end dimensions (first Mounting revision) 11560:1995 Hydraulic fluid power -- Cylinders -- Rod end plain eyes -- Mounting dimensions first revision) Hydraulic fluid power -- Single rod cylinder 16 MPa (160 bar) compact series -- Tolerances (jirst revision)

14150:1994 14601:1998 14604:1998

12593:2000
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